Steam Plant in Seattle, WA. The paper also includes information on how researchers can utilize the HAER Collection at the Library of Congress.
HAER AND ELECTRICAL ENGINEERING
FORMALLY established in 1969 by a tripartite agreement among the National Park Service, the Library of Congress, and the American Society of Civil Engineers, the Historic American Engineering Record (HAER) is responsible for compiling a written and graphic record of America's engineering and industrial heritage. The HAER Collection is in the form of written historical reports, large format contemporary photographs, large format historic photographs, and ink-on-mylar measured drawings, and it is made available to the public without copyright restriction through the Prints and Photographs Division of the Library of Congress. At present, the HAER Collection includes over 12000 photographs, 9000 pages of historical data, and 1300 measured drawings covering more than 1000 sites throughout the United States. HAER has also conducted, and published, a number of inventories for States and geographical areas that provide a brief amount of information on a wide variety of historic industrial and engineering sites. In some instances, these inventories provided a means of identifying significant sites that were later documented in greater depth as part of a formal recording project.
The intellectual philosophy behind HAER's work is rooted in the belief that gained. HAER places great emphasis on researching all available written sources relating to a site's history. But, ideally, this work is integrated into an analysis of both physical remains and, if possible, historic photographic and graphic material. Although such analysis of physical evidence may only infrequently provide clear cut, definitive answers to major questions posed by written sources, it can often raise important questions about a site or technology that more traditional methodologies would fail to discern.
Because of financial limitations involved in funding HAER recording work, we are not always able to field teams that will be able to assemble large amounts of written and graphic data on a significant site. Rather than wait for an opportunity to undertake such recording at some unspecified (and perhaps nonexistent) point in the future, HAER will take large format photographs of a site and assemble a small amount of written historical data for inclusion in our collection. Although this type of documentation does not provide an opportunity to analyze closely the significance of a site in any broad historical context, it does provide future researchers with basic information that may be of considerable use. The full-time HAER staff now numbers less than five poeple and it is inevitable that our attention cannot be directed toward all sites of interest to historians of technology and industrial archeologists. However, we are attempting to build as wide-ranging and useful a collection as possible.
Means of Generating HAER Documentation
When HAER first began fielding recording teams in the early 1970's, we had sufficient financial resources to support projects without any outside assistance. It 
Case Studies
Because of HAER's orientation to surviving physical sites and our association with historic preservation activities, it is not surprising that most of our documentation of electrical engineering facilities focuses on electric power plants. Individual machines, devices, and other artifacts that may be of interest to students of electrical and electronic engineering history are often better suited to study and preservation within the context of museum collections (e.g., the Smithsonian Museum of American History, Washington, DC). HAER has not seen the need to compete with such organizations and, for that reason, we have not documented individual artifacts outside of the physical environment in which they historically functioned. The following sections describe some of the most important sites HAER has documented that relate to electrical engineering history and provide insight into the type of information that we seek to include in our collection. Ste. Marie plant stretches slightly over a quarter of a mile in length (1340 feet) and contains 78 low-head turbines connected to 75 ac generators and 3 dc exciters (Fig. 2) . While undertaking preliminary research into the history of the site, Hyde realized that the "Soo" hydroelectric plant would comprise an excellent focus for more comprehensive HAER documentation. A site of historical significance because of its size, the "Soo" plant was also an ideal site for HAER recording because it retained a considerable amount of historical integrity and because voluminous amounts of business records, historic photographs, and original drawings were available for research purposes. After considerable negotiation, an HAER team was organized under the cosponsorship of the Michigan Department of State, the IEEE, the Chippewa County Historical Society, the Edison Sault Electric Company, Lake Superior State College, and the City of Sault Ste. Marie, MI, in order to document the "Soo" hydroplant.
The "Soo" hydroplant is located adjacent to the 60-milelong St. Mary's River that connects Lake Superior with Lake Huron. In its course from Superior to Huron, the St. Mary's descends approximately 23 feet with almost 20 feet of this fall concentrated at the Rapids of St. Mary's at Sault Ste. Marie. Throughout the 19th century, entrepreneurs conceived plans for exploiting the power potential of the "Soo," but it was not until the growth of electric power technology in the 1890's that one of these schemes moved beyond the "proposed" stage and approached becoming "operational" [1] .
The person responsible for this plan was Francis H. In discussing documentation of the site with FERC, PG & E, and the California State Historic Preservation Office, it became clear to HAER that the Battle Creek system possessed an enormous amount of historic integrity and that it was an excellent example of early high-head hydroelectric technology. It was by no means the first system of its kind in the American West nor was it a major pioneer in the use of any hydraulic, mechanical, or electrical technology. But it did provide an opportunity for HAER to document an intact system of early high-head hydroelectric plants and thus fill a major void in the HAER Collection. The Battle Creek system also provided HAER with an opportunity to work in the West, a region that had received less attention from HAER than the more industrialized East. California had been a leader in the early development of long-distance, high-voltage power systems so it was especially appropriate for HAER to focus attention on a site of this type. For these reasons, HAER contracted directly with PG & E to document the system during the summer of 1979.
Construction of the Battle Creek system began in 1900 with the erection of the Volta power plant [3] . Built by the Keswick Electric Power Company, a corporate predecessor of the Northern California Power Company controlled by H. H. Noble, the Volta plant operated under a head of 1204 feet. The 7000-foot-long penstock delivered water to three 1500-HP Pelton impulse wheels that were direct-connected to 750-kVA, three-phase Westinghouse generators operating at a potential of 500 V. The three 45-kW exciters and the three Lombard type-F governors were powered by separate impulse water wheels. The 500-V output was stepped up to 22 000 V by ten 600-kW Westinghouse oilinsulated, air-cooled transformers arranged in banks of three with the extra unit held in reserve. From the plant, power was transmitted to the town of Redding and facilities of the Mountain Copper Company 40 miles away.
During the next seven years, Noble's company worked to establish and expand the market for its electric power in northern California. By 1908, the increased demand for power in the region had led to the installation of two additional 2000-kVA General Electric generators at the Volta plant. However, the company also realized that there were at least three other sites for hydroelectric power plants on Battle Creek, and by the summer of 1908 plans were complete for two of them-South power plant and Inskip power plant. Similar in design and operation to the Volta plant, South and Inskip operated under 516-foot and 378-foot heads, respectively, and both employed impulse water wheels to power a single 4000-kVA, 6600-V, three-phase Westinghouse generator (Fig. 3) . The voltage generated was stepped up to 66 000 V by a bank of three oil-insulated, water-cooled General Electric 1500-kW transformers. [4] . By closely examining the history of one company that later became part of a giant regional utility, the HAER team assembled valuable documentation of potential interest to a wide spectrum of technological historians.
In early 1979, HAER learned that the Georgetown Steam Plant in Seattle, WA, was threatened with demolition because of its close proximity to a nearby airport and because its useful life was reaching an end. Built in 1907 and containing equipment that dates back to 1907-1917, the Georgetown Steam Plant is a remarkable survivor that represents the first era of vertical steam turbines in America [5] . Since the end of World War II, the plant has operated primarily on a standby basis to supplement the Seattle City Light's other more modern electrical power facilities. For this reason, the public utility has done little to upgrade equipment, etc., and the power plant retains an enormous amount of historic integrity. Given the obvious significance of the site, and its potential demise, HAER began negotiating with Seattle City Light for funding to support a documentation project that would both record the power plant and provide the city with recommendations on the possibility of adapting the site to museum/ (Fig. 4) In documenting the Georgetown Steam Plant, HAER focused on the electrical equipment of the site, but not to the exclusion of other significant features. Most important of these was the use of "fast track" construction for the reinforced concrete powerhouse. Designed and erected under the direction of Frank B. Gilbreth, an early advocate of scientific management in the construction industry, the powerhouse attracted the attention of America's structural engineering community. Reinforced concrete was still a relatively new structural material in 1906, and completion of the Georgetown Plant helped convince other engineers that it was ideally suited for powerhouse construction.
The work at Georgetown provided the HAER Collection with high-quality documentation of a once common, but now rare, example of electric power technology. But beyond compiling an archival record of the site, the HAER effort played a major role in promoting its long-term physical preservation. Technological history, and the sites that represent it, is not something that the average citizen (or utility administrator) normally recognizes as an important part of America's cultural heritage. Old mansions and stylish examples of commercial architecture are more often the focus of historic preservation interest than early power plants. However, in working with Seattle City Light, HAER was able to increase public interest in the history of the Georgetown Steam Plant, and it now appears that the site will be maintained in the future as a museum/ interpretive facility. This type of historical "consciousness-raising" is an important aspect of HAER's work and is something we try to make a part of all our recording projects. Although the days are past when facilities such as the 1895 Adams Power Plant at Niagara Falls, NY, can be demolished with little outcry and without any major attempt to record the site, we cannot assume that there is widespread, inherent public interest in the history of technology. This interest must be constantly encouraged and nurtured in order to ensure proper public appreciation of our technological heritage.
Beyond the three major projects discussed here in detail, there are also a large number of HAER sites that may be of interest to engineers and scholars interested in the history of electric power. As of 1984, HAER remains an active program within the Washington Office of the National Park Service. Substantially smaller in size than it was during the late 1970's, there appears little chance that it will grow significantly in the near future. However, regardless of HAER's future operational status, the HAER Collection at the Library of Congress will remain a major resource for historians of technology to utilize for generations to come. In order for the Collection to increase the quality and quantity of its documentation on sites significant in electric engineering history, it is hoped that IEEE members will bring sites warranting recording to the attention of the HAER staff.
